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•g- ^Ml^a* #^s.554 <^a]i^- s^fe HpYPSi -fi-^M- £ftt «1<> £ 

°H °J-JL3^ l-e^^Hs. , tMl^ #e}£IL3* ^^114- ia^SHr HpYPS -R-#*} 

^oi^o]i ^efl^«fl^^- s^^fe -fi-3*H- £«a*H «3 ^Hfl fcHtf* 
£ 5 
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tHlit-s)- €^£M3f ojai o.^^> ^o]^ ^ on- oi-g.^ ^fla^- 

^'tj {Hansenula polyraorpha yapsin deficient mutant strain and process for the 
preparation of recombinant proteins using the same} 

S. l^r fMfl^e}- #e|2.5^ <^aii# 2*3 -fr€*} HpYPSm ^ <=41^ 

Slfe *\ <§.-§■ 4^-^ ^°1^(© : ^il^l, © : W^lfe- GPI ancho, ® : ^ 

£ 2fe tHI^ # el a. 3 4 <^Ail4 *>*|-s*H1^ 41b]1b1ah ^^^i*^^^ £ 

^fljLdb#4 oj-c] ^1-§: wliU^ ^o]cf. 

3E 3£- ^-^5f l-BlS.=4 -fr^^> HpYPS17\ ff)-e|- A>^o>ol^]^ 

31*1 AH ^41 T=f# -fr^^ ^^o] Se^fe. 7]^-^ 

(functional complementation) : %^'Sl <> )'^\. 

£ 5^ *H1^2r 1-hI-S.sii). o>^^4 ^a]1 4Hd*r 5)-^ ^^l^oi hpypslA wfl<$ 
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£ 6£- tMl*^ Sl*H ^f^HHi ^ pMOXhPTH 4^ S. 

£ 7Afe ^^Bj pMOXhPTHS. ^^^=1 tM]^ = ^ *M^4 ^o]^ 

Apj^si^ ^^Bj 3*1 ^ 5^^* ^8*r7l « 

^(Southern blot) ^l^Mcf. 

£ 7Bfe tMl^e}- t^£=s|- ^l^r bpypslA. *fl^ 

3>| f i£ ti|<$«|*- fl^S (Western blot)«.S 3*Mi=r. 

*M**>s}- ^1^2} €3l2-S4( H ansenula polymorpha)5.-?-Bl $ 
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2:^" ^fl* S&^^S. 7$2l^ 

^ 7}] 1^1 oljAlM- ia^Vfe HpYPSl -fr3*r« #S.^*>JL <>1« <S 

411 -B-^^>7> ^1^^ ^^l- afla^Ml, #7l 3^3. *rfe 

3 3r^tr M^l ^^^-i- l-slfissj-^Ai ji^ 

*s W^fe «<HH ^ ^^tf. 

<12> >+*l^ 3*^1 ^7>^4 *t^4 n^ef 3^*3 ^ 

-2-7} #**Ha*1 Slfif-g- c^lH ti]^o| 

fe^ji ol6fl ^o^-g. cfafl^ cfl^J^ ^tt ^ A^o. 

SL3L ^l^rfe ^7 r o>^ a^7l nflS-ofl JLSLiEL-^Ei £«l=lfe <8 

Til ^ SSlfe #35. eeJWfe a^VS-pH-MI^ Afl^ti]*] 

6 fl (Saccharomyces cerevisiae)-^ 6 !!^. -I-&):2.=.2r(Hansenula polymorpha)^ &\ 

71 of 3|j^S.e]^(Pichia pastoris)* S}fe w]^* JiSl-i- °l-§-tr ^3 

»JjAl ^ <^e) tf<£^ sfSLQ o^.g. ^-ajj^so) tfl^Aj-ol ^3<L§. ^Sjji 

(Gellissen G. Appl. Microbiol. Biotechnol . 54, 741 (2000)). 
<i3> &q d1^#o] safe i-ff** 7)2\ ^ AS 

# <m g ^43* ^ #4. ti^i Tii sife ^^s-^a- il^l 
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^■*J-«4. ^ #*l*|3. *3s i 3*J ^7> « ^ ^ 

^laW* W >l« * <^ 7l*2^ ^7^, ^*«S 

M-, afe ifr^a °W £©1 «^ ©13 

i£« ^ ^(post-translational modification) 4^* SWa $H ^ 
*}o^o.^. £til5j7lv} £fe ^3. g-*fl(cell lysis)* ^l5L^<i ^TflSKr 

^-*fl3L4i7> Hfl^lS. «fl#£l©1 ^A}^ ««q«4 £S||SH ^l^ 1 ?! ^2^" 

2- (vacuole)^! ^fl*Hr £-*flJL4ri~§- .2*3 *Kr PEP4, PRB1, Sfe CPY 

**l*r7> 7fl^-£l$i4(Alvarez et al.', J. Biotechnol. 38, 81 (1994); 

Chen et ao., Curr. Genet. 27, 201 (1995); Gleeson et al . , Methods Mol. Biol. 103, 
81 (1998); Rang et al. In Hansenula polymorpha (ed. Gellissen G.) ppl24 (2001)). 

©is °is. msa* ^i^i(Goigi)^ ^*ms= 7}sL^*\mt±o}4 Q # ^ 

t}^ KEXl -fr£x}7\ kexlA ^7> 7fl'g-S)6} A}?Y3.v}°}*H± ^M]X\^ 7g-f 

*l^-^l(Hinnen et al . , In Gene expression in recombinant microorganisms (ed. 
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Smith A.), ppl21 (1995)), tN)^5r fajfi^ 3^ &*\ WWChuman 
epidermal growth factor)(Heo et al . , Protein expr. purif. 24, 117 (2001)), 

3+<>lte £fe *l*fl ^^^(endostatin)^ C -^3: £*fl7 r ^ 

*1 &£4(Boehm et al., Yeast 15 , 563-567 (1999)). 

(basic amino acids)* ^l*]^}- 0 } SJ-^-g- jx]t-1 2.5. o^^eJ ^j^. 

3 ^(yapsinW >HlS^ol] #7flSHr Afls^- Sj^MlS. i£;a5)&4(Egel-Mitani et 
al., Yeast 6, 127-137 (1990)). ^7fl^ A>7}s.Hr°Ml ^ efl a j X| ofl ;§;»£ofl 

M.3. o}^& H^B|]o}^t 7 ]jg. v**\ <g<ll(yapsinl)[ol^oD^- 

yeast aspartic protease 3(YAP3)S n ^ ^2(7}^ MKC7)(Komano 

and Fuller. Proc. Natl. Acad. Sci . USA 7,92,10752-10756 (1995))£H].E. -frA>tb 7]^ 

*1 ^41 31# 5WKr -B-^^#ol $7flf-ol ^3534(01 sen et 

al. Biochem. J. 339:407-411 (1999)). <>H <>1# ^e):*} 7 |^6fl tfltfljq^. fftg 
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3 ^€4fe ^^>^]7> iUL7> ^7}%*H 4^ .Q-a JLS. 

7V 7fl3:^ W§ fl^MS. ^«fl pfl^L °--g- 

m f^} ^€ 

(Kerry-williams et al . , Yeast 14, 161-169 (1998)), -^-^'id -§l = £-((Kang et 
al., Appl Microgiol Biotechnol. 50; 187-192 (1998)); tfl^^J|-*|^4| ^] 0246932 
S(12-i 8<& 1999^)), ^liL S = £-(Copley et al., Biochem J. 330. 1333-1340 
(1998)), ^?}^r ^ OTSlS* -B-^> ^^o]^ (Egel-Mitani et al . , Enzyme Microb 
Techno 1. 26 , 671-677 (2000): *]^*] 6,110,703), (Bourbonnais 
et al., Protein Exp. Purif. 20 , 485 (2000)) ojs)^ ^c)-. s«| 
YPS1 ^ AV^S^olAli 4|3|U]AH ^ Tg-J^-f. o]-g.^- Bfl<$ ^HH^- 

hPTH^ ^Sfl <a^2S}- <a^l3ofl cfltj. 

YPS23J- YPS3^1 M *ll7M c^g- a}7>SpH^ Afl^l^H ^o]^(yp S iA 
/yp S 2A/yps3A)«- 7fl«:*M JL^JE flfl«?HM M W'tf'id -g-*fl» 

90% »8-*|*Hr ^^4(^^^1^ ^M*l#€ 2000-51267 ^ 

PCT/KR01/01447). 
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tt-Gr #3. SWFaber et al., Yeast 11, 1331(1995)). ^*M*1 <§Ht^ 

°<J=^1 1 g/L °l^°l°i:2L t-H^ ^-ol^Cphytase)^ ^-f 13. 5 g/L 

a^^. 7^ a^o} ^u|. s ^.z]-£lj7 ^(Mayer et al . , 

Biotechnol. Bioeng. 63 , 373-381 (1999)). , tHl^e)- -I-e|.E.33HH S7H 4 

Ai)5]7li4 7M «]^)<H1 sa<H ^^#0.5. 7llti *fls^- fcflj^ 

W *<§^§- W ^-€^1^^0.5. tWI^e* £s 47). nflo. ^^-^ 3^7].^ jt 
^KGellissen G. , Appl Microbiol Biotechnol. 54 741-750 (2000)). JBEtb S.^^. 

<16> Ojoi] ^. ^fi] S-^^r 1^1^ 7fl^# ^ ^ 3} <5J 

* «*r7] ^*fl tHl^e}- #35.34 ^AU^. =213^ ^7.} HpYPSl* 
°1* %-§-*M HpYPSl -fr3i*> Tfl^Ji o)l- 711 S^- W 
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<17> 



<is> ^ 7 is). jz.;^ ^e]-7l ^ ^^S-^r iMl^ # as 4- <=gAii^ 

3<3*Hr -fr^ HpYPSl* M^^l-Jl <#7] QiLQ HpYPSl 7]^ WrM^r 

^ HpYPSl -fr&xW t-Ml^e^. #e)s.s.2|- ^oi-( hpyps iA)* 7fl^>Ji o]s. o] 

31 ^-^HsMi is& Sfe ?131 13) g-ft! ^ ^M)^ Ms. 

S^HH ^ ^WlS]^ 7flS^- ^^21 £-Sfl# ^^^-7)1 ^^4" ^7>A]7l 

<19> JS. lift ^fiasHH «S*J 31*4 ^fljLiofl tflt}" 

HpYPSl ^ JlS-^S <SHrS. «H *f|2:^ ^^-i- ^^Br »<H5^r 

4. £ tM]^4 fel£24 ^-sflJi^i <3*JM- -B-^7.> HpYPSl 

» SS^fe 4^: ^^Pj-ol^^ ^l^H]Alofl^ <^a) cf^ ^ol^o^ ^ ^ 

^ #7l ^-a.^ HpYPSl -fi-#7}4 7]^ -gr^ 

43; tH1^4 S^S-S^-oH HpYPSl ^^7>7l- 431€ €°l^r hpypslA* ^ll^ul «a 
4! *^-§- -g-^Kr 4^1 ^7) #3S.s4 ^o]^ hpypslA* ^3. 

^ -y^l ^f^HHi sas.^- ^ ^-a]^ tM^4 ^£j £ H4 ^* hpypslA 
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-pMOXhPTHS}- oisfl WA4r ^ M*H=- M^ *3£e.4 -g-- 

hpypslA-pYHSA12« *IWH OTM^ £^sRr sj-^S. 

*r* ol* #-g-*H HpYPSl -R-€*}7 r ^MIW #5ls.si^ 

i^f^S^ ^Hfl^l A3^& ^U-aL^frS. <fl<a*fe 

<2o> ^. ^ofi^ #^^^} tN^r l-elS-S.^- YPS1 (HpYPSl)^ ^H^HS^ 

1)# Accession Number AF493990S. GenBank^ 7]^-5>^cf. Ml*** l^S-S^ 

#-«DJl^ S^SRr HpYPSlfe ^AA^AQ Korean Collection 

for Type Cultures°fl 2002\i 6^ 21 1H 7l^-*>al <r^J: KCTC 10285BP-& ^^^"^4. 
MiT 2?- #el3.-^°1H HpYPSl ^A7\ € hpypslAS ^7)^7]^ 

Korean Collection for Type Cultures 6 )! 2002\1 6-1 211H 7}^}3. ^^3L KCTC 
10281BP* ^i£&tj.. ^ ^S-Ai, ^1^1 W-a-id M^-* HHi §-«l*V^ 
^l^e} l-el^s^. ^ hpypslA-pMOXhPTH £1* ^7l^7l« Korean Collection for 
Type Cultures** 2002^ 6-1 21^ofl 71^2 ^tSS. KCTC 10282BP1- -f^ t&i} . ^ 
7\£\ ^BflS.Ai, tl^l *3 ^^-i: *«l*rfe M*Br #e]S = 4 W 

hpypslA-pYHSA12 Efb ^IW^-?]^- Korean Collection for Type Cultures^ 2002\fl 6 
€ 21^ 7)^*}3L ^n#3L KCTC 10283BP1- ^^^Sr4. 
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<2i> ^ 7}x] ^ 5. lofl <§7l ^i<i^ ifl-*Hr ^ £-7>l- 

<23> E 4§ ^A^, £ f5]£l4 ^l-i- 3^*Hf HpYPS ttQ 

Ms|£^ *}*r M*HH »fl^#S.^-Ei s}efl ^Bl^-i- i^H, 

<27> <^A]ofl 1> 

<28> |E]£e4 ojAl 1 -fr^x]. HpYPSl #3.^ 5? ^7HU ^ 
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<29> #e^a.s^6i]Ai ^Aii-g- ^xy^ -B-^>§ fJ-oN^l ^«fl iMl^ej- #e| 

S-^^Hl cflSfl iLJi^ <§7l (random sequenced tag, RST) (Blandin et 

al., FEBS Lett. 487 , 76, (2000)) Stfli ^ ^ ^ #e) Jl^r#e)]^Bfo] ^ 

(5 ' -(^(nXX:AGCAGCAGCTCCTGAACC-3 ' ; Aj <g 3 , 

oo> 5 ' -GGCTGATGACG(Xn^GGTCACGATGG-3 ' ; ^"^J: 4)1- ^l^-^ji ^eH^ °l-§-^ 

f^JL4i<£l'3| ^(Polymerase Chain Reaction; PCR)* -f-*fl l-e)S. = ^ DL-1L 

-a-efl^ ^^Jf^ 0.88 kb DNA *|^-§r ^*>Ji «1» tl^S.W^ ^0} -h.^ 
(Southern blot)^- ^1^-$^. A^el ^ a>^-o.5. tr^e} ^e)S.es). <a^i 

DNA«1H 3.5 kb^l Hindffl M# ^M^<^ 711^ 2r«l w elejl- *)]3:* r JL o]s. tfl^ofl 
^^^i^-Al^cf. fai] (colony) POM- **fl*l HpYPSl DNA ^4 «]-g-^r^ DNA 
^*>J1 ^7l^i^ ^*S*H *M-5.*M4^ ^ellHlAlofl YPS1 -fr&xM ^ -fr 

1728 bp 3.7]^ rjBJj^ 3.^ *l^( 0 pen reading frame:0RFH DNA 
^^Scl-CS 1). ^1-^2^ YPS1 -fr3l*r(HpYPSl) ^ °- A ^ 

^.pM^^ ^sH^aH <SAiioflA-1 j^sq^oj N-^^l 1-17 oM^ol 
aI^a^^i^, C-^"^ 556-575 «H^tS ^-Aj^ *|<*,g- ^i^-oD + ^ 

£^]?l(domain)^.S. Ar^r^r 0 !^ ^]ej]«l>^l ofl <gAj^^ ^sMs^^s}. 

El^oli c Al-i-(giycosylphosphatidylinositol) <a^( anchor )7 r Jf*HI ^ ^S^tl 
£ul 5fl*K:5E. 1). ^)^5t «a-ai(A|^iaa. 2)£- A^r^W^ ^1 

^ulAlofl ^Ali4 36% 52%^ fc* -frA}^^. iLo-)^ n e|Aj ffs.^flof5<fl^r 

S. 30% o]Aj-2] ^^^j^r UL^CE 2. SI). 
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<3i> IS. 1] 



HpYPSl^ ScYPS -fr^i^^ 






ScYPSl 




ScYPS3 


ScYPS6 


ScYPS7 


HpYPSl 


36*(52fc) 


31%(49%) 


30%(44%) 


26fc(44%) 


29%(34%) 



<32> * -B-^^- ( )<?H 
<33> <-^Ald|] 2> 

<34> HpYPSl -B-^^>sl &q 

<35> JlS Aj-^nJ-ol^ 4£fl«lA]ofl^ %J>. > A\f}S.Xi\o]A^ W303 5- 

^ Bfl^^S. **J-« YPS14 YPS2 ^ 37TC4Hfc *r3**l **>fe * 

tl^-flr ^"Sl^aL iUl£|&^(Komano and Fuller, Proc. Natl. Acad. Sci. USA 
7,92,10752-10756 (1995)), -g- -^r^nM^ 13} X) 6| L3262 ufl^^-S. 

afl^TO 4-51 ^ 3£ €°l^lr^ YPS1/YPS2/YPS3 37flS] -fr^7> SLH18 
(ypslA/yps2A/yps3A)l- «1**H YPS1/YPS2/YPS3/YPS6 47fl -H-^x> ^-ifl^(SLH23)^4 
YPS1/YPS2/YPS3/YPS6/YPS7 57fl^ -fh^^l-7> ^ifi^ -g-fKSLH28)°)H ff^AS -H^l 

HpYPSlSl 7l^§- &q*[7) <£Q<L3. HpYPSl -fr*l*Hi #7] A^>ST>oHli 

^-M-fe 7l^l£^(functional complementation) ^r^W. HpYPSl -fr^^r# 

^^S-nj-ol^^ Aj|i!flalA]ofloj|Ai ^Al^]7l ^Sfl HpYPSl -fr^>7> £^ 3.2 kb DNA ^ 
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^* A>7}5.*H>q]^ Afl 81] Ml aH^- YEp352(Hill et al . , Yeast 2, 163, (1986))*!) 
-S^aH YEp-HpYPSl* ^il^S 1 }. 3E. 3<H]Ai \L%o] HpYPSl -fr&x}?} ^^o] 
YEp352-HpYPS15. A>7>3.*H^ *H 3*1*1*11 <Qa1 ^ol^=-^. 

30"C^ 37*C<^1 A1 wfl^^ nfl 37t:°fl^£ ^ ^^-t- S.5&*1^. tfl^S ^> 

-g-£ YEp352 ^El^o.^. ^ €°l^£r 37T^1<H 

o]fe aV^pM^ Afl^lMl^lofl ^Al t& n]^ 

*IM M^fb fela=4 HpYPSl^l A}7>3.nW>||£i ^]e|]ylAlofl£) ^Al 

<36> <^AH1 3> 

<37> hpypsi ^ n)^ ^ <gAi «4 

<38> HpYPSl -B-^A>» tb^l^el- l-Blas^ <gAj ^ol- hpypsi 

^4 ^A] S^Kr HpYPSl -B-#*}7} 3t-ifl^ ^ol^S- ^^7] ^ #5] 

(fusion PCRXOldenhurg et al., Nucleic Acid Res. 25, 451, (1997))^ ^*}oL, o]g. 
-¥-3 <3£r DNA l!^-§- ^il^e)- t2)£24 DLl-LdU (leu2 Aura3::lacz; Kang et al . , 
In Hansenula polymorpha:Biology and Application (Ed. G. Gellissen), pp 124 (2002)) 
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^r°fl ^^l^H^ 45.^ tf-f- ^flS^-Cin vivo homologous recombination)-!- -ffiE.*r 
-5>Ji.*| -B-^>^ Ali^cf. v\ ^^r^. ^ 1*> ftli 

ofl ^sj-a} HpYPSl -fr3l*H N-^-^-s)- C-^ 3.e)Jl URA3 -fr^r!- ^-iL^, 2*V 
f^SLi ^ifl^^l HpYPSl -fr^l*}^ N-^#3f C-^^r AA URA3 -fr3l*)-<2l N- 

t^3r C-^^l ^^l^n|-. ol<2f ^ o_5. ^-±1^- 4^ DNA ^- ^-§- SB. 2) 
JflS ^S. S^Al^l ^ ^^os. URA3 S*|5. -fr2BJ(uracilW ^^fl^l 

7>5Hr ^§ «SWU, o]^0. S f^jL^ <S 3) M 5 

cf3.7ll DNA HpYPSl -fr#*}7r ^€ ^Ml^Hr l-ela^s)- 

*£M a r < ?l H. polymorpha DLl-hpypslA(leu2 Aura3::lacz ypsl:: URA3) ^A^SX 
4(£ 4). 

<39> ^-71 X]A& t^lt^ # e] a he}- hpypslA ^o]^5f oJ^Tg <g*l ^-g- 

ulias>7l <a*fl ^-3HH4 J: MChuman parathyroid hormone; hPTH)* 7}^S. 

*H YPD (1% 2% 2% tf3S) *fl*HH 10*l?i tifl^V^ S^Ltr 5_ 

SL *H<S<*\e] &n JMj-fr ^§>^r}. 7 }%3. *r-8-*fe hPTH(^ 1.6 //g)# l/4«fl 

S. JlS. nfl<£°» 20 uJLS^ 37t:°1H zj-zj 2*}j±, 4*]?}, 6*1 # wV-g-A]^ 

SDS-l-elo>a.m o r^> 0 l^ ^1 ^ 3tb Sl*0 -^##-3 sss.^ -g-sfl^iE. 

tfo> hPTH# ^:#S>7] <HB)-g- w}^ hpypslA b)]<£<S)^ «];-§- A) 7>o] 

^ ^ hPTH^l <#°1 ^ ^S)7lfe *m W^ol ^l^q.. o]^ #e] 

ypsi ^^^oi^oi hpypsiA^i n®^} »\n T&^n 
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°11 YPS1 cfl^S ^^(Kang et al., Appl Microbiol 

Biotechnol. 50, 187, (1998))^ £4* Ji^jZ. $M HpYPSl7f ^Mfl^a). ^b} 

£^ <M i£.5LElK^« 5?^*Rr -B-^>ol^ ^o)H HpYPSl 



<40> [S. 2] 



HdYPSI -8-3l*V 2 












5 ' -GGACA(XCAAGAGGTGTCTG- 3' 


5 


JTStNR+rp) 


5'-AGCTCGCTA(XXXXXX^ 3' 


6 


jra(CF+rp) 


s'^acatccccotih^ 3* 


7 


JTOCCR) 


5 ' -GCTCGGCTCCAGGATTCAGG- 3' 


8 


i5E4.? N-S 


5 ' -GGATCCCCGGGTACCGAGCT- 3' 


9 


N-A 


5 ' -CACCGGTAGCTAATGATCCC- 3' 


10 


URA3 OS 


5 ' -CGAACATCCAAGTGGGCCGA- 3' 


11 


URA3Z-k 


5 ' -CTGGCGAAAGGGGGATGTGC- 3' 


12 



<41> <^AH| 4> 

<42> hPTH tHl^ s 4 ^ ^ ^ hPTH ^ 



<?1*]1 (hPTH)-i- tM]^ l-Elas^jA^ ^-u] 

^JSLJUsH- <y^l -?-?HHd iga ^ b^o] pMOXhPTHl- £ 6°fl 

pG10-hFIH(Chung et al . , Biotechnol Bioeng. 57 , 245, (1998)HH -tiA-Hfl (signal 
sequence)^ hPTHl- £$-*rfe 0.53 kb 3.71 3} EcoR I /Sal I ^-iL§H tHl^e} 

#els.s^ <y*fl ^ ^ ^j^oi p YHSA12(Kang et al . , Biotechnol Bioeng. 
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76, 175, (2001))*1M -fr&AA 7.8 kb 3.7}$] Xba I /EcoR I «*Ji 

*H -T- DNA pMOXhPTH-fr aflaHrSl^. *fl*Ha ^E) pMOXhPTHl- 

JMM- hpypslA °M§^ 5^°fl (leucine)^ ^ 

a^H^H*! ^l^ltt ^t^, <le. Leu+ 

M^l^ltt #n ^ * ^ 24 Al^H-i* ^-o]^lol <2»*|j s|i 

^ »fl*|3. ^^7l» 55} £4*r$i4(Sohn et al . , Appl Microbiol Biotechnol. 51, 
800, (1999)). ^ ^ o.S S^tr Leu+ ^^^i^ll-^ t±<#i$ 

G418<>1 S.^ 2^11*H £t^, 37^1*1 "fl^^H ^ «S.M(colony)S-¥- 

<g4}afl DNA* -g-e|*H 1.5 kb tMl^ #^3.^4 LEU2 -fr^r* tl^S 
Sambrook (Molecular cloning Cold Spring Harbor Laboratory Press, 1989)^1 
^«fl a^ -^(Southern blot)* <^W-<15.*| tfH "3^*11^ <$<$4: «H!*r 

^cf (IE. 7A). t^jAi A}-g-^ l-elS-Hs). LEU2 -fi-^Kr DNA 

^ 7lH. (Non-radioactive DNA labelling and detection kit)* ^HKH 

*)l\i(digoxigenin)o.5. i^l^H *llS*rOT. ^^S., G418 ^3E7> «fl*]4H 
-St^S ^^stfl-olH ^ pMOXhPTHS] cf^ JE<?H ^38°-^ 3)tfl 5-6 ^ ^ 

<44> #7] hPTH «)^7> <S^^S ^Sl^o] ^-01^ hPTH ^ SIS. ^ 

^ ^-^-i-(a, b, c, d, e, f)* YPM(1% yeast extract, 2% peptone, 2% 
methanol)Bfl*H 3**r°l 37t:°lH 12Al?i, 24*13- ^ i£ Hfl<$^* 
TCA(trichloroacetic acid)^. ^1 ^1 «fl 'HIS. ^-M* 20*flS ^^-JL 15% 

SDS-l-elol-al^M 0 !^. *H #7] *H§^ ^ ^v\X\ Coomassie Brilliant 
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Blue R-250-2.^. <§^*>^cf(i 7B). M*^- #BlS.=4 hpypslA £oj^cfl*l 

hPTH(i)^- ^*>7l <H^-Sr hpypslA ^o]^ S ^Ej Mtf«IH 

£*1 i2Ai?v Hfl«g= Tgq^i a7 |^ hPTH-s) *w]«:«oi w^sm. «m 

hpypslA €°1^IMS. Ufl«g=Al^ol zH^ofl C-W»l hPTHBj-Jl <*| 

Tl^fc SR=(d2)7> 37121 hPTHfe #^3*1 o] o^Ajl 

-H-^t;>7> hpypslA ^°]^r <3^1 *H§3 #^5. <y*|| TflS^- <y*|) Jftf^H! j£ 

M ^-Sfl7> 5L7fl w^lElS-S. o^^o)] tal-sfl 7)1 a^- hPTH ^-w]^^ fl^ 4*^3. ifl* 

<45> <^Al<^] 5> 

<46> *M]^b} #e|S.a.54- HpYPSl -ft-^Tfr t&ol^MH^ oi^u ^ ^ni(HSA) 

2] -g-«l 

<47> A^fipM^i >fl^Wl^H^ «■«] ^5)^ Sl*l] < e-T- 1 ?l(HSA)fe ^ 

Efl^l 67 kDaS ^ 45 kDa^l £Sfl^ ^e)]^ 7 ])^ ^3 qx\ 

Wsivyo}^ *\M*]*M fl-ai -fi-^7>7> ^€ ^» ^s. *>-§-*Kr 3*. 

^5. Hfl^AS £-«l€ 1# ^o]2l £-sfl, 4*tf) 45 kDa 37121 ^-«fl^- ^ 
-fl^ol iLJls) SfttKKerry Williams et al., Yeast 14, 161, (1998)). -g- «■ 
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7flt€ tHl^ ^elSiM- HpYPSl 7fl^ 1# 

^ ^ ^r^W-i- ^*>7l $)*H LEU2 ^li^sl- G418°fl 4* ^ 
t» S« ^ 5A*r 4|eH MOX SSS.Bj^r <y^l 1^ ^--¥-^1^ 

Ir^^B] P YHSA12(Kang et al., Biotech Bioeng. 76, 175, (2001))^. hpypslA . 
^^^Aj^c}. ^2^- ^Ml^e)- #5^2.24 o>^^ hpypslA ^o]^ 4 ypGM 

(1% JlS.^##, 2% Jfl*. 1% 2% tij^i-) Bfl^H'H ^£ Bfl^-i- 

SDS-l-Hl6>3.^o>nH^ ^ ^ ^^(silver nitrate)* o|-8-*l) <§^^t4 i+o] 
BS.-t-l-S.2: ^(nitrocellulose membraneH ol^jQ ^ HAS fl-*H ^tr 
**(Western blot)* HSA^I $ *^^* #*) jiL&t].. £ 84H iL^o] 

24Al# tifl 0 ^ ^^-4 hpypslA igol^MH Jicf <£<q HSA7} 

^«l5|fe 3* « *r Si*-*), *A^91 €-*f|7 r 37)1 «<M=l*m 

A>^>s.P>olAj|i Afl^alAl^oJlAl ^#5)^^-01 45 kDa H7]S] £*J)a>1- aJ^o] 

°M}*§<*)1 «1*H hpypslA ^l^Ml-H c}ii ?Hif-& # ^ tifl 

<#*Hr 45 kDa 3.71 ^of2 S-SflXj-g. 440] d) Sf Jg-jfls, *l|7l^* J13] 

* hpypslA «iol^l- ^ s ^«-ni ^a> Al^^ol 0)4$ ^ S o] 

W Al^^l «l*iH ^ *<B *M -fl^M ^7} 71 

<48> o]a> ^^tj. ^-oi ^. ^-rg^ ^jLi <s^i i -a-^>7> 

er ^KhpypslA)* Xfla^- ol-§-^ 
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[^T 1 * 1] 

2] 

M 2.2:4 o^a]^ =7x3^ ^J^RSi -fr^>t! 

xK7]^3l KCTC 10285BP). 
[^t 1 * 3] 

s. H oMk^ Ai<g* a^Kr |h]|^]£. 



*I13*J-°11 5a°H. ^=fl *«1 A>-g-E)^ HpYSA #e)^EH^q Ajn 



*51H Sfl°H, t^llt^ f2)£ = 4 ^-tll-g: S^Kr HpYPSl -fh^A>7> 4^ 
#el2=4 ^o1=-(7|h3-b1Jl KCTC 1028 IBP) . 



13 T 1 * 4] 



IWb 5] 
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7] 



^o]^ ^efl^-Hfl^^- 2 ^§>^ 

8] 

^7^1 SH^i, tt^l^-el- l-e|£=4 T-fls^- fMfl^e* fe]£a4 

^ hpypslA-pMOXhPTH (KCTC 10282BP)<?1 *flS^ tN^eJ- #e)5L = ^ 
9] 

*71M ^2^" tMl^- f5l^4 ^7> 7fl2^ ^1^2} #35LiM- 

5^ hpypslA-pYHSA12 (KCTC 10283BP)°1 1-H]2.e^- 
C^t 1 * 10] 
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15. 1] 

1 agttgaglcgcaatagtgtggcgaacttca aatgcccliactgtccgcgaacaaccacca Mgcccaggctgtgcaggccagatttgtta 

91 attlgtgaaaagtggaaaaaatttattccg ctatgcctaaccgaagagcccgcaagaaga ggcggacagaagactt! tccagctct tcgg 

181 eatctgaaaacgatagtgactccgagagcg tgaccagtgtacaggaagagcagccggatg cgcccgaaacatacacaaiagatggcctgg 

271 acacgcaagaggtgtctgacagcacacagg tgagactccaacagctgaacgcagacaggt tggccagcatagagcaaagccl I tcaggca 

361 acctcaaactggacataaacgcagtacgcc agatagatgatgtgcglgagcagctgcaga acgaglatttgaagaaatlgcttgtcacat 

451 attctgaggacctggatgcgctgcgtcaga aaaccgat tlcaaggaaaactcactcaaaa ccctcgcccgtcttctcaaagagagcgga'a 

541 acatatt Igatgatggaaclctcaagtcgc iagttgagtgatgtatatgataatgtctaa ttttaat tttcatcagtglgeaagalctgg 

631 gcttagccgttcUaatggtatattcaggc tgtgcaagccacatttaaaat Uccccatc ggtllttaaaltctattgUagaaattagg 

721 atctacatagaggtagagtgagcaacagaa cat tgt Ugctatccgggccctccgactgg aacgtct taccUcagctactatttal tea 

811 gaaaaaagagtgcattttcatctatcaagg tctcaaagtgtcgaatcaaatcactagtat Ittltccgagactaaaaaaaagttgacaca 

SOI AT6AAA6TTQCTAGACT9TTTTTCTT66CT TC6A6T6TCTGT8T6CT66QA6ACCCACA6 TTCQT8AAACT86AQ6CCTCT8TTCTTC68 
Q " * V A T 1 F F 1 A s S V B V L 6 0 P Q FYKLEASYLB 
991 66ATCCACTTACAA66ATTCCCA6AA6886 GCCAA6DD6TTCAT8TT86AAAA6A666CT 6AT6AC66CTGQ6TCAC6AT66AATT6CA6 

6STYK0SQK6 AKPFHLEKBA ODQSVTHELQ 
1081 AACGGGCAGTCTTTCTAGCAAGTGGA6ATC 6ABATA66ATCT8A7AA6CAGAA68T686B 6TTTT6ATT6ATACC88TTCGTC86ACTT6 

HAQSFYQVEI EI6SDICQKV6 VL I DT8SSDL 
1171 TS68T6ATGAACTC6AATAACTCTTACT8T TC6TCTTCCA6CACTAAAAAATT8AAAC86 6AC68ACC8QCC8AT6G6GTAGAAAAA66A 

IVKNSNNSYC SSSSTKKLKR 06PA0ALQKG 
1260 C6C6ATCTTTCC6ACCT6TACAATTTCAAC TCTCCAAACGAABACAACAAT6CAAAA66A TTCTT6B6T66CT66Q6AGACTT8ACCACA 

RDLSOIYRFN SPNEDNNAK6 FLQ808DL77 
1351 GTA6A6AGTGGAACCCA66ATQA8ACACAG ACGGCTCTC6CTGC6CAGGCCACC6TGGAC T6C7C6GTATAC86AAC6TTCAATGCTTCA 

VETATQDETQ TALAAQATVO CSLY87FNPS 
1 44 1 AC8TCCAAT7C67TCCACAACAAC66CACG ACATTTGA6ATTTC6TAC6C6GACCGCACT 7T TGCCCQT66A ACCTQ688CTAC6ATeA7 

TSNSFHNM6T T F E I S Y A D R T FAR 6T08YOO 
1531 67CACTT7CAA76678TCAC66TTAAC6AT CTCTC6TTGGCCGT6GCA6AT6AA ACAGAT TCTTCGACT66T6TTTTTBGTATCGGATTG 

VTFN6VTVND LSLAVADETD SS76VF616L 
1S21 AG66AATT88AAACCACATAGTCA8GAGGC 88ACCACA6CA7TACATCTAC6ACAACTTA CCTTTCAAAA7G8TCGACCAB6BACTCATC 

RELETTVSGG 6PQKVIVDML PFKHVDQGLI 
1711 AATA6A6CC6CCTATTCCQTCTACCT6AAC TCAACT6A6TCCA6CACTGCCTCGATCCTC TTC66T6C6GTT8ACCAAA6CAAATATACC 

NRAAYSVYLN STESSTAS1L FBAVOQSKYT 
1801 6GAA6TCTT66CTT6CTTCCTATCATCAAC ACG6CT8CTTCCTAC68TTACCAAAA6CCT CT AAG6CTCCAAATCACCCTGTGTGCGATT 

6SL8LLPIIH TAASV8VQKP L fi I Q I T t S A I 
1891 ACGGTGAGCGAGTCCAGA6GACAGCAA6CA A6CATT66TTCAQGAQCTGCTGCTBCAGTT CTT6ATACC66AAC6AGTTT6AC8TAT8C7 

TVSOSRQQQA SI GS8AAAAL L0T67TLTYA 
1981 CCAAGCSAGATT6TCGA6AAACTTGCTGAA ACCCTAQGCTTCQACTACAGCAGCTCT6TC 8G86CCTAC6TG8CAAGAT6CA688AC6TT 

PSEIVEKLAE 7L6FDYSSSV GAYVARCROV 
2071 6ATA6CTAC6CT6TCAACTTC6ACT7CCA8 6GTAAAQTQATT6AAGCTCCTTT6A6TTCC TTCCT6ATTBCTCT6CAAACDAACTCC66A 

OSYAVNFOFQ 6 K V I EAPLSS FLIALQTNSQ 
2161 GAA6TTTCCTCCTACT6C6CATT666TATT TTCTCCTCTGSAGACGAATCCTTCACGCTC 68CGATACTTTCCTGC6AAAC6GCTACTn 

EVSSYCAL6 I FSS60ESFTL GDTFLRNAYF 
2251 GTG6CT6ACGTCGA666ATATCAAATCGGT ATAGCTAACGT6AACCTGAATCGT6GAGCC 6A6CAAATT8A66TCATCTCA66CAACTCC 

VADLEGYQIA IANVNLNPBA EQIEVIS8NS 
2341 ATTCCTTCTGCTTG6TCGQTTTCC6ATTAC TCCAATACCT6G6QC6CCTCT60CACCGCT TT68ACACTQACA6GCCTACTACTCT868A 

1PSASSVSDY SHTI6ASATA L0TDRPTTL8 
2481 TCTQTGACT6CT6T6G6C6AT6AAAGA6T6 ACCTCGACCAAGAA66TTTC6A8TQTBAA8 ACAA6GACTTC8TCC88GTCC6QGTCCACT 

SVTAV60ERV TSTKKVSSVK TSTSS8S8ST 
2521 TCGGAGTC6TCTAC6TGCA6TTC6CATTCC AGCAATGGCCGAA66AGAGTAG6GTTTA6T TT6TQT8CC6TTTT8T6C8CATTCTT6AT7 

SESSTSSSHSJ) S N fi P ffit m b f s 1 fi A V I 0 A F 1 1 

2611 TCTATACTA6TT6TTTGCt aga let gaagYtctaaggggcttttffict teat tiatgatt ittttttalttggaccgcctcgaattgltt 

g i i \J v n - 

2701 ttccgacgggtctactttaaagctgcaaga tclcgtttagcgtcgtttatttctcgttcg tttagtgacaaaaaaacagaaaaaaaaact 
2791 ataaaaagcggtatataacctttatatUt gataaacatgagcagcgaaattaagctagc accaaaggattacgagaaggacaaggagtt 
2861 cgccaaggctctgcatggcaaggacgccgc gagcgctacaggaatgagtgcttgggtgaa gaaggacaaggaagctcaaaaagtcgcgat 
2971 ggaaggatatttcaagcactgggacgggaa aaccgacgaggagactgaaaaglcgagacl cgaggactactcgacgctcaccaagcacla 
3061 ctacaacctggtgacggatttcUcgagta tggatggggalcctcgltccacttttccag atactacaagggagagccatttagacaagc 
3151 t 
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[51 3] 

1 st PCR HoYPsf^ji PR UftdS ^ /^HPg£c 

^ "V 



Ilir"u^iy?7/" U^A3 C n | g Anneal & extention 

2 nd PCR (without primers) 

(fusion PCR) 




^ Selection of WW- transform ant 
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L3262 Wild type 


SLH18/YEp352 


SLH18/YEp352- 


HpYPSl 


SLH23/YEp352- 


HpYPSl 


SLH28/YEp352- 


HpYPSl 


BSlBBBWBBWi 



















30 "C , 48hr 



37*C, 48hr 
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Of£S^ hpypsIA &Ol^ 




8 



Lane M: Molecular marker 
1 : omm, 0-h 
2: OtetJ^J, 2-h oj-B- 
3: 0^^, 4-h 
4: Om^, 6-h 
5: Ot^S, 24- h &J-S 
6: gf=^-+hPTH, 0-h 9J~g- 
7: S0|^, 0-h 
8: ^0|^, 2-h 
9: «30|^, 4-h oj-S- 

10: S0|^ 6-h &J-S- 

11 : ^0|^ 24-h 

12:hPTH 100ng 

1 3: hPTH 200 ng 
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[£ 6] 



EcoRI Xbal Xbal 



EcoRI 




Sail 



GAL10P ppLhPTH Gi f 7i 



pGIO-hPTHI 
6.58Kb 



c 

XI 




Tmox 



pMOXhPTH 
8.3Kb 



TFi I fiAia" 
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[£ 81 



A 



24hr 



48hr 



wr 



0.5 1 




— 62 kD 
45kD 



24hr 



48hr 



i r i 1 i 1 i 1 i 



HSAC^g) 



r ■ ' % ., r <— 45kD 
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